Influence of base sequence on the stability of the double helix of DNA.
On the basis of published measurements of the melting transitions of synthetic polydeoxyribonucleotides with known sequences we have determined the parameters of the interplane (stacking) interactions of base pairs in DNA over the range of ionic strengths from 0.01 to 0.1 M Na+. We found that deviations of the stacking-interaction energy from the mean value of 7-8 kcal/mole were extremely small and did not exceed 0.2 kcal/mole. We report an analysis of the influence of the heterogeneity of the stacking interactions on the melting parameters of polynucleotides with random sequences (models of natural DNA's). Inclusion of this effect does not significantly distort the linear dependence of the melting temperature on the relative content of G-C pairs and insignificantly affects the width of the helix-coil transition in DNA under normal conditions. However it is the heterogeneity of the stacking interactions that plays the crucial role in the melting of DNA under conditions where the difference between the relative stabilities of the A-T and G-C pairs tends to zero, as in concentrated solutions of tetraethylammonium and tetramethylammonium salts.